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Abstract
Background: Some risk factors for low-energy wrist fracture have been identified. However, self-
reported measures such as health-related quality of life (HRQOL) have not been examined as
potential risk factors for wrist fracture. The aims of this study were to compare HRQOL prior to
a low-energy wrist fracture in elderly patients (³ 50 years) with HRQOL in age- and sex-matched
controls, and to explore the association between HRQOL and wrist fracture after adjusting for
known risk factors for fracture such as age, weight, osteoporosis and falls.
Methods: Patients with a low-energy wrist fracture (n = 181) and age- and sex-matched controls
(n = 181) were studied. Shortly after fracture (median 10 days), patients assessed their HRQOL
before fracture using the Short Form 36 (SF-36). Statistical tests included t tests and multivariate
logistic regression analysis.
Results: Several dimensions of HRQOL were significantly associated with wrist fracture. The
direction of the associations with wrist fracture varied between the different sub-dimensions of the
SF-36. After controlling for demographic and clinical variables, higher scores on general health (odds
ratio (OR) = 1.31, 95% confidence interval (CI) = 1.10–1.56), bodily pain (OR = 1.18, 95% CI = 1.03–
1.34) and mental health (OR = 1.39, 95% CI = 1.09–1.79) were related to an increased chance of
being a wrist fracture patient rather than a control. In contrast, higher scores on physical role
limitation (OR = 0.87, 95% CI = 0.79–0.95) and social function (OR = 0.65, 95% CI 0.53–0.80)
decreased this chance. Significant associations with wrist fracture were also found for living alone
(OR = 1.91, 95% CI 1.07–3.4), low body mass index (BMI) (OR = 0.92, 95% CI 0.86–0.98),
osteoporosis (OR = 3.30, 95% CI 1.67–6.50) and previous falls (OR = 2.01, 95% CI 1.16–3.49).
Conclusion: Wrist fracture patients perceive themselves to be as healthy as the controls before
fracture. Our data indicate that patients with favourable and unfavourable HRQOL measures may
be at increased risk of wrist fracture.
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Background
Low-energy fractures are common in the elderly popula-
tion, and the wrist is one of the most common fracture
sites [1-5]. By definition, low-energy fracture results from
minimal trauma, e.g., falling from a standing position [6].
It is important to characterize and identify patients at high
risk of low-energy fracture based on the presence of risk
factors to understand better the potential complex mech-
anisms involved and thereby to develop preventive strate-
gies to reduce fracture risk.
Low-energy fractures are related mainly to the event of
falling. However, the reasons for falling may be explained
by several factors. Obviously, a fall may relate to the activ-
ities people undertake and the environmental conditions
in which activities are performed, as well as an individ-
ual's physical and mental capacities to meet the chal-
lenges of the activities. In ageing subjects health status
may be impaired [1,4,5,7,8], and falling may relate to
impaired physical health (e.g., reduced balance, inability
to perform ordinary daily activities, or other diseases) or
impaired mental health (e.g., cognition, inattentiveness,
depression or anxiety). Moreover, because bone mineral
density (BMD) declines with age [1], bones may have less
strength to tolerate stress caused by falls. The importance
of BMD at the time of fracture in explaining wrist fractures
among elderly people is well documented [1,2,9,10],
whereas physical and mental health only have been used
as outcome parameters to assess recovery after fracture
[7,8].
Health-related quality of life (HRQOL) may be seen as a
patient's evaluation of his or her health status. Thus,
HRQOL is defined as the individual's experience of his or
her general state of health, such as physical, social and
mental functioning, and well-being [11]. Self-reported
health is supposed to capture the full array of a person's
illness and possibly even symptoms of as yet undiagnosed
diseases in preclinical stages [12,13]. Traditionally,
HRQOL is measured using a questionnaire comprising a
broad variety of health aspects such as bodily pain, gen-
eral health, physical and social functioning, role function-
ing, mental health and vitality [14]. To understand the
context of low-energy fractures in a broader sense,
HRQOL evaluation may give a more complex perspective
on the issue of possible fracture prevention. Strong risk
factors for low-energy wrist fracture have been difficult to
identify and are not widely studied, as wrist fractures often
occur in relatively healthy elderly persons [1]. To our
knowledge, no studies have examined self-reported health
status as a potential risk factor before fracture, together
with objective risk factors (e.g., BMD) in patients with a
low-energy wrist fracture. Several studies reporting pre-
injury HRQOL among patients with other types of low-
energy fractures (e.g., hip fractures) do not include assess-
ments of BMD and therefore lack an important health
parameter [15-17].
This study examined pre-fracture HRQOL in low-energy
wrist fracture patients by including self-reported physical
and mental health and BMD. We first examined whether
HRQOL shortly before fracture in elderly patients with
low-energy wrist fracture differed from that of age- and
sex-matched controls recruited randomly from the general
population. We also explored whether HRQOL was inde-
pendently associated with wrist fracture after adjusting for
known risk factors for fracture such as age, weight, oste-
oporosis and falls.
Methods
Study design and patient recruitment
We used a case-control study design. Patients aged 50
years and older with low-energy wrist fractures were
included. Sex- and age-matched control subjects were
selected randomly from the general population in the
catchment area of the wrist fracture patients.
Low-energy wrist fracture patients were recruited from a
regional hospital in southern Norway in 2004 and 2005.
The hospital is the only referral centre for orthopaedic
trauma in the region. During the two-year period, 324
wrist fracture patients were treated at the hospital, and
249 of these patients were examined clinically at the oste-
oporosis centre. Among the 75 patients not examined at
the osteoporosis centre, 14 patients were ineligible for
BMD assessment because of poor mental or physical
health, 13 patients were tourists, three patients were not
invited for assessment for other reasons, and 45 patients
declined to be assessed.
Among the 249 wrist fracture patients assessed at the oste-
oporosis centre, 181 patients were capable and willing to
be enrolled in this study. Before patients were included in
the study, we confirmed that the fracture met the defini-
tion of low-energy fracture and was not a result of high-
energy trauma [6]. We excluded patients with confusion
or dementia (as assessed by a nurse or doctor), serious
infection, tourists and patients not capable of giving
informed consent. Of the 68 patients assessed at the oste-
oporosis centre but not included in the study, 17 were not
able to self-report their health status because of dementia
or confusion. Another two patients were tourists who did
not reside in the geographic area, three patients were not
invited to participate in the study for other reasons and 46
patients declined to participate.
The median elapsed time between fracture and examina-
tion at the osteoporosis centre for participants in the study
centre was 10 days (interquartile range 13). At this visit,
BMD was measured and demographic, clinical and
HRQOL data preceding fracture were assessed.BMC Musculoskeletal Disorders 2009, 10:80 http://www.biomedcentral.com/1471-2474/10/80
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Age- and sex-matched controls were identified randomly
in the national registry for the catchment area and invited
by mail to participate in the study. The controls were iden-
tified consecutively. If a potential control refused to par-
ticipate or did not respond to the invitation, a new control
was invited. The mean (SD) time between the patient's
inclusion and inclusion of the matched control was 4.9
(3.4) months. Overall, 131 potential controls refused to
participate or did not respond to the invitation. We aimed
for an age match of ± 1 year with the wrist fracture
patients; however, this was a challenge in the cases aged
80 years and older. In these patients, we accepted a match
of ± 5 years, except for one woman aged 96 years who was
matched with a control aged 86 years. At the visit at the
osteoporosis centre BMD was measured, and demo-
graphic, clinical and HRQOL data for the time preceding
the visit was assessed.
Demographic and clinical variables
At the osteoporosis centre, nurses recorded self-reported
data for patients and controls on demographic details,
height and weight (to compute body mass index (BMI)),
regular exercise for at least 30 minutes three times a week
or more (no/yes), and presence of co-morbidity (heart
diseases, pulmonary diseases, neurological disorders, uro-
genital disorders, gastrointestinal disorders, endocrine
disorders, inflammatory joint and connective tissue disor-
ders, cancer and mental disorders). For co-morbidity, we
also computed a total score for the number of the before
mentioned diseases or conditions for each patient and
control. Height and weight were measured for partici-
pants who did not know them. The osteoporosis nurses
also recorded data about medication, smoking habits and
the number of falls in the year before fracture or inclusion
(controls).
For patients excluded from osteoporosis assessment,
those who were unable or who declined to participate in
the study, the only information available was age, sex and
the reason for exclusion.
Bone density measurements
BMD was assessed at lumbar spine L2-L4 and both hips
using standardized measurement procedures and the
same dual energy X-ray absorptiometry (DXA) equipment
(General Electric, Lunar Prodigy). The machine was cali-
brated every day and was stable over the entire measure-
ment period. The in vivo coefficient of variance for the
measurement procedure performed by four trained nurses
was 1.19% for lumbar spine L2-L4, 0.95% for the right
total hip and 0.89% for the left total hip. The BMD meas-
urements were expressed as T scores based on the refer-
ence value in the DXA machine provided by the
manufacturer. Osteoporosis was defined as a T score £  -2.5
standard deviations (SD) at the hip and/or spine accord-
ing to the World Health Organization definition of oste-
oporosis [6].
Health-related quality of life assessment
The participants were asked to evaluate their HRQOL for
the four weeks before the fracture (patients) or for the four
weeks before inclusion (controls) using the Short Form 36
(SF-36) (The Medical Outcome Study). The SF-36 is a
generic self-report questionnaire used to assess HRQOL
and comprises 36 questions about various aspects of
health. The questionnaire includes eight multi-item scales
that reflect different health domains such as general
health, bodily pain, physical function, physical role limi-
tation, mental health, vitality, social function and emo-
tional role limitation. One additional item assesses health
transition over the previous year. The SF-36 scales were
scored according to published scoring procedures, and
each was expressed using values from 0 to 100, with 100
representing excellent health [14]. This questionnaire has
shown satisfactory reliability and validity, and has been
tested thoroughly for assessing psychometric properties in
several countries, including Norway [14,18-20].
Statistical analyses
Statistical analyses were performed using SPSS for Win-
dows (version 16.0). For two-group comparisons, we used
chi-squared tests for categorical variables and independ-
ent t tests for continuous variables. To examine the possi-
ble effects of less-than-perfect age matching between
patients and controls (slightly younger oldest controls),
age-adjusted unconditional logistic regression analysis
was performed between the patient-control dichotomy
and each of the demographic and clinical variables. To
examine differences in HRQOL between wrist fracture
patients and controls, we applied logistic regression anal-
ysis adjusting for age and sex [21]. The SF-36 domains
were divided by a factor of 10 to estimate the odds ratio
(OR). Differences between the groups of 5–10 points were
regarded as modest and 10–20 as moderate with regard to
their clinical significance [22].
Logistic regression analysis using the two comparison
groups (fracture group and control group) as the depend-
ent variable was used to select significant predictors
(demographic, clinical and HRQOL variables; listed in
Tables 1 and 2) to be retained in the final multivariate
analysis of risk factors for wrist fracture. Most of these fac-
tors have been shown to be associated with the risk of
low-energy fractures and were thereby potential risk fac-
tors to be retained in the final model [1,23]. The same eli-
gible factors were included and retained following both
forward entry and backward elimination (p  < 0.05 for
inclusion and p < 0.10 for retention). In the final model,
we used the "enter" method of logistic regression analysis,
which includes all the remaining independent variables inBMC Musculoskeletal Disorders 2009, 10:80 http://www.biomedcentral.com/1471-2474/10/80
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the model as one block, regardless of the level of signifi-
cance obtained for individual variables. We also evaluated
possible interactions between all pairs of independent
variables, one pair at a time. The level of significance was
set at p < 0.05.
Ethical and legal aspects
The study was approved by the Regional Committee for
Medical Research Ethics and the National Data Inspector-
ate.
Results
Response
The 181 wrist fracture patients included in this study were
significantly younger than the patients who were excluded
(mean = 76.2, SD = 11.5, p < 0.001) and the patients who
declined to participate (mean = 71.8, SD = 11.2, p  <
0.001). The excluded patients included 44 women (85%),
and 73 women (79%) declined to participate. The 181
controls included in this study did not differ significantly
with regard to age from the 131 potential controls who
declined to participate (mean = 67.7, SD = 9.7, p = 0.406).
The potential controls who declined to participate com-
prised 110 women (84%).
Demographic and clinical characteristics in wrist fracture 
patients and controls
Differences in demographic and clinical characteristics
between the wrist fracture patients and controls are shown
in Tables 1. The wrist fracture patients had significantly
lower BMI than the controls (p = 0.009). More wrist frac-
ture patients were living alone (p = 0.014) and currently
using more glucocorticoids (p = 0.044) and more anti-
resorptive osteoporosis treatments (e.g., biphosphonates)
(p = 0.009). The female patients had later menarche than
the female controls (p = 0.046). Osteoporosis at one or
Table 1: Demographics and clinical characteristics of the wrist fracture patients and the control group
Wrist fracture Controls p* 
n = 181 n = 181
Demographics
Age (years) 66.9 (9.9) 66.8 (9.1) 0.885
Females 161 (89) 161 (89) 1.000
BMI (kg/m2) 25.4 (4.3) 26.6 (4.3) 0.009
Menarche (years) 13.9 (1.5) 13.6 (1.4) 0.046
Menopause (years) 48.9 (4.4) 49.5 (4.1) 0.228
Education 0.029
< 10 years 62 (37) 73 (40)
11–13 years 70 (42) 52 (29)
> 13 years 36 (21) 55 (31)
Co-habiting 95 (53) 118 (66) 0.014
Regular exercise** 134 (74) 132 (73) 0.812
Current smoker 29 (16) 23 (13) 0.380
Clinical characteristics
Heart diseases 56 (31) 62 (34) 0.501
Pulmonary diseases 24 (13) 13 (7) 0.056
Neurological diseases 14 (8) 17 (9) 0.573
Endocrine disorders 14 (8) 20 (11) 0.280
Gastrointestinal disorders 12 (7) 22 (12) 0.072
Urogenital disorders 5 (3) 1 (0.5) 0.100
Inflammatory joint and connective tissue disorders 43 (24) 50 (28) 0.400
Cancer 18 (10) 19 (11) 0.862
Mental disorders 7 (4) 11 (6) 0.333
Mean total score co-morbidity (range 0–6) 1.1 (1.1) 1.1 (1.1) 0.259
Current glucocorticoid treatment 12 (7) 3 (2) 0.044
Current calcium and/or vitamin D treatment 40 (22) 43 (24) 0.708
Current ART 26 (14) 11 (6) 0.009
Osteoporosis*** 60 (33) 31 (17) < 0.001
³1 fall in the previous year 75 (47) 54 (37) 0.089
Previous fracture(s) 97 (54) 82 (46) 0.153
Continuous variables are presented as mean (SD) and group variables as numbers and (%).
* Chi-squared analysis was used to compare categorical data, and an independent t test was used to compare continuous variables.
Bold p values indicate significant differences between the groups.
** Exercise more than 30 minutes three times a week.
*** Osteoporosis at the total hip or lumbar spine L2-L4 or both.
BMI, body mass index; ART, anti-resorptive treatment, a specific osteoporosis treatment comprising oestrogens, biphosphonates, or selective 
oestrogen-receptor modulators.BMC Musculoskeletal Disorders 2009, 10:80 http://www.biomedcentral.com/1471-2474/10/80
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both of the total hip sites or lumbar spine L2-L4 was
found in 33% of the wrist fracture patients and 17% of the
controls (p < 0.001) (Table 1). These associations per-
sisted after adjusting for age when using the wrist fracture
patients/controls dichotomy as a dependent variable in a
series of logistic regression analyses with all of the demo-
graphic variables, clinical variables and SF-36 scales.
Health-related quality of life in fracture patients and 
controls
Age- and sex-adjusted differences in HRQOL between
wrist fracture patients and controls are shown in Table 2.
The wrist fracture patients had significantly lower mean
(standard error) scores than the controls for physical role
limitation (mean = 68(3) vs mean = 80(3), p = 0.006),
social function (mean = 84(2) vs mean = 91(2), p = 0.002)
and emotional role limitation (mean = 79(3) vs mean =
86(3), p = 0.043). However, the differences seem to be of
modest clinical significance (Table 2).
Risk factors for low-energy wrist fracture
With regard to HRQOL, low-energy wrist fracture was
observed more frequently among participants with signif-
icantly higher controlled scores for the following
domains, expressed as OR with 95% confidence interval
(CI): general health (OR = 1.31; 95% CI = 1.10–1.56),
bodily pain (OR = 1.18; 95% CI = 1.03–1.34) and mental
health (OR = 1.39; 95% CI = 1.09–1.79), while partici-
pants with low scores for physical role limitation (OR =
0.87; 95% CI = 0.79–0.95) and social function (OR =
0.65; 95% CI = 0.53–0.80) also had an increased risk of
fracture. These are all rather weak statistical effects (see
additional file 1). Furthermore, the risk of low-energy
wrist fracture was also significantly related to low BMI
(OR = 0.92; 95% CI 0.86–0.98), living alone (OR = 1.91;
95% CI 1.07–3.4), osteoporosis (OR = 3.30; 95% CI =
1.67–6.50) and one or more falls in the previous year (OR
= 2.01; 95% CI = 1.16–3.49) (Table 3).
Interaction terms between pairs of independent variables,
which were tested one pair at a time, revealed no signifi-
cant interactions between the independent variables in
the logistic regression analyses.
Discussion
The wrist fracture patients reported HRQOL before frac-
ture at a level similar to the controls. Several dimensions
of HRQOL were independently associated with increased
risk of wrist fracture. However, the direction of the associ-
ations with wrist fracture varied between the different sub-
dimensions of HRQOL. Higher scores on the SF-36
domains of general health, bodily pain and mental
health, and lower scores on physical role limitation and
social functioning were associated with an increased risk
of wrist fracture. Our data indicate that patients with
Table 2: Differences in HRQOL (SF-36) between controls and wrist fracture patients, adjusted for age and sex.
SF-36 domain* Controls
n = 181
Wrist fracture
n = 181
p OR per 10 points
Bodily pain 71.8 (2.1) 73.6 (2.1) 0.575 1.02 (0.95–1.10)
General health 73.0 (1.8) 76.1 (1.8) 0.180 1.07 (0.97–1.18)
Physical function 82.2 (1.7) 83.8 (1.7) 0.490 1.04 (0.94–1.14)
Physical role limitation 80.0 (3.1) 68.4 (3.0) 0.006 0.93 (0.88–0.98)
Mental health 83.9 (1.2) 85.8 (1.2) 0.216 1.09 (0.95–1.26)
Social function 91.4 (1.7) 84.0 (1.7) 0.002 0.85 (0.77–0.94)
Vitality 65.0 (1.7) 64.7 (1.6) 0.876 0.99 (0.91–1.09)
Emotional role limitation 85.9 (2.7) 78.5 (2.7) 0.043 0.94 (0.88–1.00)
Data are presented as mean (SE)
Bold p values indicate significant differences between the groups using logistic regression analysis after adjusting for age and sex.
* The score for each SF-36 domain ranges from 0 to 100, where 100 means perfect health. The SF-36 domain scores were divided by a factor of 10 
to estimate the OR.
Table 3: Risk factors of low-energy wrist fractures assessed by 
logistic regression analysis
OR (95% CI) p
Demographics
Age (per year) 0.97 (0.94–1.00) 0.055
BMI (kg/m2) 0.92 (0.86–0.98) 0.013
Living alone (n/y) 1.91 (1.07–3.40) 0.028
SF-36 HRQOL
General health (per 10 points) 1.31 (1.10–1.56) 0.003
Bodily pain (per 10 points) 1.18 (1.03–1.34) 0.012
Physical role limitation (per 10 points) 0.87 (0.79–0.95) 0.004
Mental health (per 10 points) 1.39 (1.09–1.79) 0.009
Social function (per 10 points) 0.65 (0.53–0.80) < 0.001
Clinical characteristics
Osteoporosis in hip and/or spine (n/y) 3.30 (1.67–6.50) 0.001
³1 fall(s) the last year (n/y) 2.01 (1.16–3.49) 0.013
Adjusted odds ratios (OR) (95% confidence interval (CI)) and p 
values. The SF-36 domain scores were divided by a factor of 10 to 
estimate the OR.
BMI, body mass index; n/y, no or yes answer; HRQOL, health-related 
quality of life.BMC Musculoskeletal Disorders 2009, 10:80 http://www.biomedcentral.com/1471-2474/10/80
Page 6 of 8
(page number not for citation purposes)
favourable and unfavourable HRQOL measures may be at
increased risk of wrist fracture.
Our finding that favourable health in some SF-36
domains is associated with increased risk of wrist fracture
contradicts the current opinion that only individuals with
impaired health are at increased risk of low-energy frac-
ture. One explanation may be that elderly people in good
health lead a more active lifestyle, which may increase the
risk of falling [1,4,5]. However, our HRQOL results seem
to show a duality because we also found that individuals
with impaired physical function were at increased risk of
fracture. Kelsey et al. [4] concluded that wrist fractures
often occur as a result of a fall in women with low BMD
who are relatively healthy and active and have good neu-
romuscular function.
Our study identified BMI, osteoporosis and falls as inde-
pendent risk factors for wrist fracture and agrees with the
results of other studies [1,2,4,10,24]. Furthermore, we
found that living alone was independently associated
with increased risk of wrist fracture. As in our study, a
lower rate of cohabitation in fracture patients has been
reported previously [25]. This suggests that behavioural
and psychological factors associated with living alone,
which are also reflected in the HRQOL, might influence
the risk of falls and fractures [26-28].
Our data suggest that a complex mix of circumstances and
factors can increase or decrease the risk of low-energy frac-
ture in the elderly. The clinical implications of our find-
ings are equivocal because the association between the SF-
36 domains and wrist fractures were inconsistent and use
of SF-36 is not feasible in routine daily care. We empha-
size that our results should not be used to recommend
restriction of physical activity in elderly persons because
the overall beneficial health effects of physical activity and
an active lifestyle in elderly individuals are indisputable
[29].
The significance of some differences in SF-36 domains
between the wrist fracture patients and controls was not
striking. Thus, the observed differences may be attributed
to random or selection biases for both fracture patients
and controls. To validate our control group, we compared
the controls with normative Norwegian national data for
the SF-36 domains [30]. Across all the SF-36 domains,
controls had higher age- and sex-adjusted scores com-
pared with the Norwegian normative data (p < 0.05). One
could argue that the national population-based SF-36
norms might have provided better control values for our
wrist fracture patients. However, this was a case-control
study with patients and controls gathered from the same
geographical area, and we used data from the matched
controls for comparisons. Regardless of whether we com-
pare with national norms or with the case controls, our
results run counter to the hypothesis that low HRQOL is
associated with low-energy wrist fractures.
Our study has some limitations that should be considered
when interpreting the findings. The collection of HRQOL
data retrospectively, i.e., after fracture, is a possible limita-
tion because ideally such data would be collected before
the fracture occurred. However, it is almost impossible to
collect HRQOL data prospectively for a population with a
specific injury, and alternative methods rely on pre-injury
recall, as used in this trauma study and other studies
[15,17,31,32]. Retrospective evaluations can be biased by
recall problems and response shifts due to fracture
[21,33,34]. To minimize this problem, it is recommended
that HRQOL assessments should be performed with the
shortest possible time lag after the fracture event, which
we aimed for in our study [21,23]. The elapsed time from
fracture to assessment was relatively short and most
patients completed the pre-fracture HRQOL question-
naire within the first two weeks after fracture. Thus, it
seems unlikely that the patients would have forgotten
about their HRQOL immediately before and at the time of
the fracture [35]. Patients who have experienced a recent
change in health are more likely to make accurate
responses than are controls [21]. To minimize further the
limitations of our study design, the questionnaire was
administered with a clear instruction that the patient
should think of the period before the fracture. For our
study, a prospective study design would also have limita-
tions because HRQOL may change between the time of
data capture and fracture and thus may no longer be valid
for the time of fracture.
The controls were asked to report their HRQOL as it was
prior to their visit to the osteoporosis centre. We could
argue that controls also should have had a time lag of
reporting their HRQOL, e.g., relate the questions to the
time preceiding two weeks ago. On the other hand, the
elapsed time between fracture and examination at the
osteoporosis centre in the patients varied, and it was diffi-
cult to achieve a perfect match to reach the same time lag
[34]
Furthermore, both patients and controls were asked to
report objective data based on the preceding period or
year before fracture or inclusion (controls), and both
groups might be influenced by recall bias [21,34]. On the
other hand, objective data are less likely to be influenced
by events such as a fracture, and objective data in both
patients and controls therefore would be quite compara-
ble.
Both patients and controls self-reported their co-morbidi-
ties and other diseases and conditions. The participants'
hospital records might have been a more reliable source,
but hospital records also have their shortcomings. Fur-BMC Musculoskeletal Disorders 2009, 10:80 http://www.biomedcentral.com/1471-2474/10/80
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thermore, self-report was considered the most ethically
correct approach. BMD measurements were carried out
after the fracture, which is unlikely to influence the BMD
measurement. The sites of BMD measurements were hip
and spine, and BMD would not change significantly over
a period of two weeks.
Only 56% of the wrist fracture patients referred to the hos-
pital were included in this study. Inclusion of only those
patients willing or capable of self-reporting their health
status may have underestimated the importance of
HRQOL as a risk factor for wrist fracture and the differ-
ence in HRQOL between wrist fracture patients and con-
trols. Furthermore, the controls included in our study also
comprised elderly persons willing to participate in the
study. A selection bias towards the healthiest elderly
might arguably occur. However, our data give us limited
information regarding the controls who were unwilling to
participate, and the assumption that it was the healthiest
among the eligible controls who chose to participate in
the study cannot be verified. Despite these limitations, a
major strength of our study is that the patients included
were recruited from the only referral centre for orthopae-
dic trauma in the region. Thus, we were able to account for
all patients who were referred and treated at the hospital.
The inconsistent results observed in our study might be
caused by the design, the retrospective recall used to assess
HRQOL and covariates, and differences in sampling frac-
tions for cases and controls [21]. It is possible that our
findings should be regarded as restricted to elderly per-
sons within the geographical area of our cases and con-
trols. On the other hand, it must be regarded as a strength
that patients and controls have been recruited from the
same geographical area. As previously discussed, both ret-
rospective and prospective designs to assess HRQOL and
covariates have their shortcomings, and achieving identi-
cal sampling fractions for both cases and controls is diffi-
cult. Therefore, the design and methods used in this study
seem to be appropriate to answer our research questions.
Conclusion
Our data support the contention that wrist fracture
patients perceive themselves to be quite healthy compared
with controls from the general population. The associa-
tion between wrist fracture and HRQOL was inconsistent,
and favourable scores for some SF-36 domains were asso-
ciated with an increased risk of wrist fracture, whereas
other SF-36 domains exhibited the opposite pattern.
Although several dimensions of HRQOL were related to
an elevated risk for low-energy wrist fracture, our data sug-
gest that the utility of HRQOL as an indicator of risk of
fracture is limited in clinical practice because of the incon-
sistent direction of the associations for different sub-
dimensions. Our study underlines the role of biological
mechanisms, including low BMI, osteoporosis and previ-
ous falls, in increasing the risk of wrist fracture. In addi-
tion, behavioural and psychological risk factors associated
with living alone should be considered. Further studies of
HRQOL in wrist fracture patients are warranted, especially
studies that include larger sample sizes, older patients and
patients with greater impairment of physical and mental
health.
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